Tenuifoliside A promotes neurite outgrowth in PC12 cells via the PI3K/AKT and MEK/ERK/CREB signaling pathways.
Previous studies have demonstrated the neuroprotective effect of tenuifoliside A (TFSA) on corticosterone-induced neuron damage in SH‑SY5Y cells, however, the effect of TFSA on the promotion of neurite outgrowth remains to be elucidated. PC12 cells were treated with TFSA or nerve growth factor, and the levels of proteins were evaluated by western blotting. In addition, for pharmacological experiments, inhibitors of the PD98059 mitogen‑activated protein kinase kinase (MEK) and phosphatidylinositol 3‑kinase (PI3K; LY294002) were added into the culture medium. The present study demonstrated that TFSA significantly increased the percentage of neurite‑bearing cells and promoted neurite extension in PC12 cells. In addition, TFSA‑treated PC12 cells also expressed increased levels of the 43 kD growth‑associated protein (GAP‑43) neural marker, comparable to those in nerve growth factor‑treated cells. The present study also demonstrated that TFSA enhanced the phosphorylation of extracellular signal‑regulated kinase (ERK) and Akt, which are important signaling molecules involved in neural differentiation in PC12 cells. Co‑treatment of the PC12 cells with the PD98059 MEK inhibitor and LY294002 PI3K inhibitor inhibited the neurite outgrowth induced by TFSA. In addition, treatment with TFSA also promoted the phosphorylation of cyclic AMP response element‑binding protein (CREB), which was inhibited completely by treatment with PD98059. In conclusion, the results of the present study demonstrated that TFSA induces neurite extension of PC12 cells and suggested that activation of the MEK/ERK/CREB and PI3K/Akt signaling pathways is involved in this process.